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United  States  Department  of  Agriculture, 

OFFICE  OF  EXPERIMENT  STATIONS. 


SECOND  REPORT  OF  THE  COMMITTEE  ON  METHODS  OF  TEACHING 

AGRICULTURE.1 

The  Committee  on  Methods  of  Teaching  Agriculture  submits  a  fur- 
ther report  of  progress.  This  is  based  upon  the  report  submitted  last 
year,  which  was  printed  in  the  Proceedings  of  the  Tenth  Annual 
Convention  of  this  Association,  and  in  a  circular  of  the  Office  of 
Experiment  Stations.2  Before  proceeding  to  consider  in  detail  the 
topics  which  should  be  included  in  a  course  of  agriculture,  and  the 
methods  to  be  pursued  in  teaching  agricultural  subjects,  the  commit- 
tee has  deemed  it  essential  to  determine  the  general  relation  of  a 
course  in  technical  agriculture  to  the  other  courses  of  study  which 
should  be  connected  with  this  to  form  a  four-years'  course  in  an  agri- 
cultural college.  This  task  was  made  simpler  by  the  previous  work 
of  the  Committee  on  Entrance  Requirements,  Courses  of  Study,  and 
Degrees,  whose  report,  adopted  at  the  last  meeting  of  this  Associa- 
tion, suggests  certain  requirements  for  entrance  and  specifies  certain 
subjects  as  desirable  in  all  courses  given  in  the  colleges  in  member- 
ship with  this  Association.3  In  the  following  suggestions  regarding 
a  four-years'  course  in  agriculture,  this  committee  conforms  to  that 
report. 

That  portion  of  the  report  of  the  committee  on  entrance  require- 
ments, which  relates  to  the  subject  essential  to  all  courses,  is  as 
follows: 

In  the  judgment  of  your  committee,  it  is  not  too  much  to  require  the  equiva- 
lent of  fifteen  hours  per  week  of  recitations  and  lectures,  together  with  ten 
hours  per  week  of  laboratory  work,  or  practicums,  including  the  time  devoted  to 
military  science  and  drill.  Upon  this  basis,  the  above-mentioned  general  studies 
should  be  assigned  a  relative  importance,  approximately,  as  follows : 


Hours. 


Algebra   75 

Geometry   40 

Trigonometry   40 

Physics  (class-room  work)   75 

Physics  (laboratory  work)   75 

Chemistry  (class-room  work)   75 

Chemistry  (laboratory-  work)  _  _  _  75 

English   200 


Hours. 


Modern  languages   340 

Psychology    60 

Ethics  or  logic   40 

Political  economy   60 

General  history   80 

Constitutional  law   50 


Total   1,285 


The  total  number  of  hours  included  in  a  four-years'  course,  allowing  fifteen 
hours  per  week  for  thirty-six  weeeks,  would  be  2, 140 ;  with  ten  hours  laboratory 
work,  or  practicums,  added,  3,600.  In  general  terms,  therefore,  the  foregoing 
general  studies  should  comprise  about  two-fifths  of  the  work  required  for  a 
bachelor's  degree. 


1  This  report  was  presented  to  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations  at  the  convention  held  in  Minneapolis,  Minn., 
July  13-15.  1897. 

2  See  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations,  Bui.  41,  p.  57,  and  Circ.  32. 
3 See  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations,  Bui.  41,  p.  52. 
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Your  Committee  on  Methods  of  Teaching  Agriculture  suggests 
additional  subjects  to  be  included  in  a  four-years'  course  in  agricul- 
ture leading  to  the  degree  of  bachelor  of  science,  as  follows : 

Hours. 


Agriculture       486 

Horticulture  and  forestry   180 

Veterinary  science,  including  anatomy    180 

Agricultural  chemistry,  in  addition  to  general  requirement.  _  180 

Botany  (including  vegetable  physiology  and  pathology)   180 

Zoology  (including  entomology)   120 

Physiology     180 

Geology     120 

Meteorology     60 

Drawins      60 


Total   1,746 

In  reckoning  the  number  of  hours,  two  hours  of  laboratory  work, 
or  practicums,  are  considered  the  equivalent  of  one  hour  of  recitation. 
In  this  way  the  total  number  of  hours  in  a  four-years'  course  is  made 
2,900,  instead  of  3,600,  as  proposed  by  the  committee  on  entrance 
requirements. 

Your  committee  also  submits  the  following  suggestions  regarding 
the  course  of  study  to  be  included  under  the  head  of  "Agriculture." 
In  this  part  of  its  work  the  committee  has  foUowed  the  general  divi- 
sions of  agriculture  proposed  in  its  previous  report.  The  num- 
ber of  hours  to  be  assigned  to  each  of  these  general  subjects  is  stated, 
as  well  as  the  main  topics  to  be  included  under  each  general  sub- 
ject, and,  in  some  cases,  the  text-books  which  may  be  used  in  con- 
nection with  the  teaching  of  particular  subjects.  These  books  are, 
however,  named  because  they  are  considered  by  your  committee  as 
the  best  text-books  now  available  on  the  subjects.  They  may  also 
serve  to  show  in  a  general  way  what  would  properly  be  included  in 
the  course  under  the  several  topics  to  which  they  apply.  Some  notes 
regarding  equipment  requisite  for  teaching  the  different  branches 
included  in  this  scheme  are  also  given.  The  number  of  hours  as- 
signed to  the  different  subjects  is  intended  to  apply  to  the  average 
conditions  of  a  four-years'  course  in  agriculture.  Local  conditions 
will,  of  course,  call  for  more  or  less  modifications  of  the  scheme  here 
proposed. 

Agriculture  (486  hours)  shall  include : 

Hours. 


1.  Agronomy,  or  plant  production   _   132 

2.  Zootechny,  or  animal  industry    162 

3.  Agrotechny,  or  agricultural  technology     72 

4.  Rural  engineering,  or  farm  mechanics     __-  60 

5.  Rural  economics,  or  farm  management   -  60 


486 


SYNOPSIS  OF  COURSE  IN  AGRICULTURE. 

Agronomy     132  hours. 

Climate  ) 

Soils    >-F.  H.  King— The  Soil. 

Tillage,  drainage,  and  irrigation  ) 

Fertilizers  ■   .1.  P.  Roberts— The  Fertility  of  the  Land. 

Plant  production  )  Q  E  Morrow  and  T.  F.  Hunt— Soils  and  Crops. 

Farm  crops    _  ) 
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Zootechny    162  hours. 

Principles  of  breeding  M.  Miles— Stock  Breeding. 

Breeds  of  live  stock  G.  W.  Curtis— Horses,  Cattle,  Sheep,  and  Swine. 

„,,,,.                 ,                  ,  l  H.  P.  Armsby— Manual  of 

Stock,  feeding,  care,  and  management  -j     C vttle  Feeding 

(Animal  physiology  to  be  taught  under  physiology;  anatomy  and  animal  dis- 
eases, under  veterinary  science.; 

Agrotechny      72  hours. 

T,  ,  ,        i  ■  S  H.  H.  Wing— Milk  and  its  Products. 

Butter  mating  ..   )  H.  B.  Gurler— American  Dairying. 

Cheese  making  J.  W.  Decker — Cheddar  Cheese  Making. 

(Other  topics,  such  as  sugar  making,  wine,  or  olive  oil  making,  may  be  taught 
under  this  head  in  different  parts  of  the  United  States. ) 

Rural  engineering  60  hours. 

Roads,  drains,  irrigation  systems,  farm  buildings,  and  machinery. 

Rural  economics    60  hours. 

History  of  agriculture. 

Farm  management,  rural  law,  farm  accounts. 

EQUIPMENT  FOR  COURSE  IN  AGRICULTURE. 

The  following  brief  statements  may  serve  to  show  in  a  general  way 
the  equipment  required  in  connection  with  the  instruction  given  in  a 
four-years'  course  in  agriculture : 
Agronomy. 

Field  trials  of  various  crops  for  class  demonstration. 

Laboratory  (including  glass  house)  for  work  in  soil  physics,  pot  experi- 
ments, etc.  This  laboratory  should  have  a  floor  space  of  from  1,000  to 
2,000  square  feet. 

Collection  of  soils,  fertilizers,  plants,  etc,,  for  class  illustration. 

Photographs,  lantern  slides,  charts,  diagrams. 

Books  of  reference. 

Zootechny. 

Live  stock  of  different  types  and  breeds. 

Lecture  room,  arranged  for  exhibiting  live  animals  to  class  and  equipped 

with  instruments  of  precision  for  weighing  and  measuring. 
Collections :  models,  mounted  specimens  of  animals,  specimens  of  foods,  etc. 
Lantern  slides,  photographs,  charts,  etc. 

Reference  books,  especially  herdbooks  and  stock  registers.  (There  should 
be  a  seminary  room  for  the  use  of  these  books.) 

Agrotechny. 

Dairy  laboratory  (this  should  include  the  following  rooms,  which  may 
cover  some  6,000  feet  of  floor  space) :  Butter-making  room,  cheese-making 
room,  cheese-curing  room,  pasteurizing  room,  receiving  room,  store  room, 
refrigerating  room,  boiler  and  engine  room.  These  rooms  should  be 
equipped  with  all  modern  apparatus  for  testing  and  pasteurizing  milk 
and  making  butter  and  cheese. 

Rural  engineering. 

College  farm  should  illustrate  various  problems  in  farm  engineering,  such 

as  roads,  drainage,  and  irrigation. 
Laboratory,  equipped  with  apparatus  for  illustrating  various  mechanical 

problems  in  farm  machinery. 
Collections :  tools  and  farm  machinery. 
Lantern  slides,  charts,  and  diagrams. 
Reference  books. 

Rural  economics. 

Reference  books. 
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It  has  not  been  possible  for  the  committee  to  extend  its  work 
beyond  the  formulation  of  the  outline  plan  given  above.  It  is  hoped, 
however,  that  the  tentative  scheme  thus  broadly  sketched  may  serve 
a  useful  purpose  as  a  basis  of  the  details.  It  is  felt  that  much 
will  be  gained  if  the  officers  and  teachers  of  agricultural  colleges 
come  to  realize  that  the  success  of  courses  in  agriculture  depends  very 
largely  upon  a  wise  planning  of  the  subjects  to  be  included  and  the 
securing  of  adequate  equipment  to  supplement  the  personal  service 
of  the  teacher.  There  can  be  little  doubt  that  under  present  con- 
ditions the  success  of  teachers  of  agriculture  is  often  greatly  impaired, 
and  much  valuable  time  of  both  teachers  and  students  lost  because 
of  lack  of  adequate  equipment.  Without  suitable  laboratory  facili- 
ties and  an  adequate  supply  of  illustrative  material  it  is  practically 
impossible  for  a  teacher  to  do  his  best  work,  or  for  the  student  to 
gain  a  thorough  mastery  of  many  of  the  subjects  included  in  courses 
in  agriculture. 

In  continuing  work  on  the  important  problems  submitted  for  its 
consideration,  your  committee  proposes  to  take  up  in  detail  during  the 
next  year  the  topics  included  under  the  general  head  of  '"Agronomy," 
with  a  view  to  presenting  a  syllahus  of  a  course  in  that  subject  which 
shall  show  with  some  fullness  the  topics  to  be  treated,  their  relative 
importance,  the  time  which  should  be  devoted  to  each,  and  especially 
the  order  of  presentation  which  conforms  most  closely  to  sound 
pedagogical  principles.  In  this  work  your  committee  solicits  the 
active  cooperation  of  the  members  of  the  Association,  and  will  most 
heartily  welcome  suggestions  which  will  promote  the  success  of  this 
undertaking. 


J.  H.  CoNNELL, 


A.  C.  True, 
T.  F.  Hunt, 


H.  T.  French, 
H.  H.  Wing, 

Committee. 


Recommended  for  publication. 


A.  C.  True, 

Director. 


Publication  authorized. 


Secretary. 

Washington,  D.  C,  July  1897. 
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United  States  Department  of  Agriculture, 

OFFICE  OF  EXPERIMENT  STATIONS. 


SECOND  REPORT  OF  THE  COMMITTEE  ON  METHODS  OF  TEACHING 

AGRICULTURE.1 

The  committee  on  methods  of  teaching  agriculture  submits  a 
further  report  of  progress.  This  is  based  upon  the  report  submitted 
last  year,  which  was  printed  in  the  Proceedings  of  the  Tenth  Annual 
Convention  of  this  Association,  and  in  a  circular  of  the  Office  of 
Experiment  Stations.2  Before  proceeding  to  consider  in  detail  the 
topics  which  should  be  included  in  a  course  of  agriculture,  and  the 
methods  to  be  pursued  in  teaching  agricultural  subjects,  the  commit- 
tee has  deemed  it  essential  to  determine  the  general  relation  of  a 
course  in  technical  agriculture  to  the  other  courses  of  study  which 
should  be  connected  with  this  to  form  a  four-years'  course  in  an  agri- 
cultural college.  This  task  was  made  simpler  by  the  previous  work 
of  the  committee  on  entrance  requirements,  courses  of  study,  and 
degrees,  whose  report,  adopted  at  the  last  meeting  of  this  association, 
suggests  certain  requirements  for  entrance  and  specifies  certain  sub- 
jects as  desirable  in  all  courses  given  in  the  colleges  in  membership 
with  this  association.3  In  the  following  suggestions  regarding  a  four- 
years'  course  in  agriculture,  this  committee  conforms  to  that  report. 

That  portion  of  the  report  of  the  committee  on  entrance  require- 
ments, which  relates  to  the  subject  essential  to  all  courses,  is  as 
follows : 

In  the  judgment  of  your  committee,  it  is  not  too  much  to  require  the  equiva- 
lent of  fifteen  hours  per  week  of  recitations  and  lectures,  together  with  ten  hours 
per  week  of  laboratory  work,  or  practicums,  including  the  time  devoted  to  mili- 
tary science  and  drill.  Upon  this  basis  the  above-mentioned  general  studies 
should  be  assigned  a  relative  importance,  approximately,  as  follows: 

Hours. 

Modem  languages    340 

Psychology   60 

Ethics  or  logic  ....  40 

Political  economy   60 

General  history     80 

Constitutional  law   50 


Algebra  _   

Geometry   

Trigonometry  

Physics  (class-room  work)  

Physics  (laboratory  work)  

Chemistry  (class-room  work) . 
Chemistry  (laboratory  work). 
English  


Hours. 
75 
40 
40 
75 
75 
75 
75 
200 


Total    1,285 

The  total  number  of  hours  included  in  a  four-years'  course,  allowing  fifteen 
hours  per  week  for  thirty-sis  weeks,  would  be  2,140;  with  ten  hours'  laboratory 
work,  or  practicums,  added,  3,600.  In  general  terms,  therefore,  the  foregoing 
general  studies  should  comprise  about  two-fifths  of  the  work  required  for  a 
bachelor's  degree. 


1  This  report  was  presented  to  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations  at  the  convention  held  in  Minneapolis,  Minn. 
July  13-15,  1897. 

2  See  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  41,  p.  57,  and  Circ.  32. 
3 See  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  41,  p.  52. 
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Your  committee  on  methods  of  teaching  agriculture  suggests 
additional  subjects  to  be  included  in  a  four-years'  course  in  agricul- 
ture leading  to  the  degree  of  bachelor  of  science,  as  follows : 

Hours. 

Agriculture        486 

Horticulture  and  forestry   180 

Veterinary  science,  including  anatomy   180 

Agricultural  chemistry,  in  addition  to  general  requirement. .  180 

Botany  (including  vegetable  physiology  and  pathology)   180 

Zoology  (including  entomology)     120 

Physiology    180 

Geology     120 

Meteorology   _      60 

Drawing     60 


Total   1,746 

In  reckoning  the  number  of  hours,  two  hours  of  laboratory  work, 
or  practicums,  are  considered  the  equivalent  of  one  hour  of  recitation. 
In  this  way  the  total  number  of  hours  in  a  four-years'  course  is  made 
2,900,  instead  of  3,600,  as  proposed  by  the  committee  on  entrance 
requirements. 

Your  committee  also  submits  the  following  suggestions  regarding 
the  course  of  study  to  be  included  under  the  head  of  "Agriculture." 
In  this  part  of  its  work  the  committee  has  followed  the  general  divi- 
sions of  agriculture  proposed  in  its  previous  report.  The  number  of 
hours  to  be  assigned  to  each  of  these  general  subjects  is  stated,  as 
well  as  the  main  topics  to  be  included  under  each  general  subject, 
and,  in  some  cases,  the  text-books  which  may  be  used  in  connection 
with  the  teaching  of  particular  subjects.  These  books  are,  however, 
named  because  they  are  considered  by  your  committee  as  the  best 
text-books  now  available  on  the  subjects.  They  may  also  serve  to 
show  in  a  general  way  what  would  properly  be  included  in  the  course 
under  the  several  topics  to  which  they  apply.  Some  notes  regarding 
equipment  requisite  for  teaching  the  different  branches  included  in 
this  scheme  are  also  given.  The  number  of  hours  assigned  to  the 
different  subjects  is  intended  to  apply  to  the  average  conditions  of  a 
four-years'  course  in  agriculture.  Local  conditions  will,  of  course, 
call  for  more  or  less  modifications  of  the  scheme  here  proposed. 

Agriculture  (486  hours)  shall  include  : 

Hours. 

1.  Agronomy,  or  plant  production       132 

2.  Zootechny,  or  animal  industry   162 

3.  Agrotechny,  or  agricultural  technology    72 

4.  Rural  engineering,  or  farcn  mechanics     60 

5.  Rural  economics,  or  farm  management     60 

Total  -   486 

SYNOPSIS  OF  COURSE  IN  AGRICULTURE. 
Agronomy  132  hours. 

Climate   ) 

Soils..      \F.  H.  King— The  Son,. 

Tillage,  drainage,  and  iiTigation   ) 

Fertilizers  I.  P.  Roberts — The  Fertility  of  the  Land. 

Plant  production...  [Q  E  Monw  and  T  F  Hunt— Soils  and  Crops. 
Farm  crops  \ 
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Zootechny       ..162  hours. 

Principles  of  breeding    M.  Miles — Stock  Breeding. 

Breeds  of  live  stock  G.  W.  Cnrtis— Horses,  Cattle,  Sheep,  and  Swine. 

c,,    ,   „    ,.                 ,                  .  I  H.  P.  Armsby— Manual  of 

Stock,  feeding,  care,  and  management  -j    Cattle  Feeding. 

(Animal  physiology  to  be  taught  under  physiology;  anatomy  and  animal  dis 
eases,  under  veterinary  science.) 

Agrotechny     -  -    -  -  -  72  hours. 

, ,        ,  .  j  H.  H.  Wing — Milk  and  its  Products. 

Butter  making   -  ]  H.  B.  Gurler— American  Dairying. 

Cheese  making    J.  W.  Decker— Cheddar  Cheese  Making. 

(Other  topics,  such  as  sugar  making,  wine,  or  olive  oil  making,  may  be  taught 
under  this  head  in  different  parts  of  the  United  States. ) 

Rural  engineering  (JO  hours. 

Roads,  drains,  irrigation  systems,  farm  buildings,  and  machinery. 

Rural  economics    (JO  hours. 

History  of  agriculture. 

Farm  management,  rural  law,  farm  accounts. 

EQUIPMENT  FOR  COURSE  IN  AGRICULTURE. 

The  following  brief  statements  may  serve  to  show  in  a  general  way 
the  equipment  required  in  connection  with  the  instruction  given  in  a 
four-years'  course  in  agriculture : 
Agronomy. 

Field  trials  of  various  crops  for  class  demonstration. 

Laboratory  (including  glass  house)  for  work  in  soil  physics,  pot  experi- 
ments, etc.  This  laboratory  should  have  a  floor  space  of  from  1,000  to 
2,000  scpiare  feet. 

Collection  of  soils,  fertilizers,  plants,  etc.,  for  class  illustration. 

Photographs,  lantern  slides,  charts,  diagrams. 

Books  of  reference. 

Zootechny. 

Live  stock  of  different  types  and  breeds. 

Lecture  room,  arranged  for  exhibiting  live  animals  to  class  and  equipped 

with  instruments  of  precision  for  weighing  and  measuring. 
Collections:  models,  mounted  specimens  of  animals,  specimens  of  foods,  etc. 
Lantern  slides,  photographs,  charts,  etc. 

Reference  books,  especially  herdbooks  and  stock  registers.  (There  should 
be  a  seminary  room  for  the  use  of  these  books. ) 

Agrotechny. 

Dairy  laboratory  (this  should  include  the  following  rooms,  which  may 
cover  some  6,000  feet  of  floor  space):  Butter-making  room,  cheese-making 
room,  cheese-curing  room,  pasteurizing  room,  receiving  room,  store  room, 
refrigerating  room,  boiler  and  engine  room.  These  rooms  should  be 
equipped  with  all  modern  apparatus  for  testing  and  pasteurizing  milk  and 
making  butter  and  cheese. 

Rural  engineering. 

College  farm  should  illustrate  various  problems  in  farm  engineering,  such 

as  roads,  drainage,  and  irrigation. 
Laboratory,  equipped  with  apparatus  for  illustrating  various  mechanical 

problems  in  farm  machinery. 
Collections :  tools  and  farm  machinery. 
Lantern  slides,  charts,  and  diagrams. 
Reference  books. 

Rural  economics. 

Reference  books. 
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It  has  not  been  possible  for  the  committee  to  extend  its  work 
beyond  the  formulation  of  the  outline  plan  given  above.  It  is  hoped, 
however,  that  the  tentative  scheme  thus  broadly  sketched  may  serve 
a  useful  purpose  as  a  basis  of  the  details.  It  is  felt  that  much  will 
be  gained  if  the  officers  and  teachers  of  agricultural  colleges  come 
to  realize  that  the  success  of  courses  in  agriculture  depends  very 
largely  upon  a  wise  planning  of  the  subjects  to  be  included  and  the 
securing  of  adequate  equipment  to  supplement  the  personal  service 
of  the  teacher.  There  can  be  little  doubt  that  under  present  condi- 
tions the  success  of  teachers  of  agriculture  is  often  greatly  impaired, 
and  much  valuable  time  of  both  teachers  and  students  lost  because 
of  lack  of  adequate  equipment.  Without  suitable  laboratory  facili- 
ties and  an  adequate  supply  of  illustrative  material  it  is  practically 
impossible  for  a  teacher  to  do  his  best  work,  or  for  the  student  to 
gain  a  thorough  mastery  of  many  of  the  subjects  included  in  courses 
in  agriculture. 

In  continuing  work  on  the  important  problems  submitted  for  its 
consideration,  your  committee  proposes  to  take  up  in  detail  during 
the  next  year  topics  included  under  the  general  head  of  "Agronomy," 
with  a  view  to  presenting  a  syllabus  of  a  course  in  that  subject  which 
shall  show  with  some  fullness  the  topics  to  be  treated,  their  relative 
importance,  the  time  which  should  be  devoted  to  each,  and  especially 
the  order  of  presentation  which  conforms  most  closely  to  sound 
pedagogical  principles.  In  this  work  your  committee  solicits  the 
active  cooperation  of  the  members  of  the  association,  and  will  most 
heartily  welcome  suggestions  which  will  promote  the  success  of  this 
undertaking. 


J.  H.  CONNELL, 


A.  C.  True, 
T.  F.  Hunt, 


H.  T.  French, 
H.  H.  Wing, 


Committee. 


Recommended  for  publication. 


A.  C.  True, 

Director. 


Publication  authorized. 


Secretary. 
Washington,  D.  C,  November  15,  1897. 


2 


